Effects of morphine in the nucleus accumbens on stimulant-induced locomotion.
This study assessed the effects of morphine in the nucleus accumbens on motility elicited by dopaminergic and other classes of drugs, using locomotor activity as the measured response. Dopaminergic stimulants, d-amphetamine (10 micrograms) or dopamine (20 micrograms, 2 hours after nialamide, 200 mg/kg, IP) induced large increases in locomotor activity when injected into the nucleus accumbens. This response was blocked by coadministration of morphine (5 micrograms). The hypermotility response elicited by alpha-amino-3-hydroxy-5-methylisoxazole-4-propionic acid (AMPA; 0.5 micrograms), an excitatory amino acid agonist, was also abolished by coadministration of morphine. Increasing the dose of AMPA to 1.5 micrograms partially overcame the morphine block, while increasing the dose of amphetamine to 50 micrograms did not. In other experiments, morphine (5 micrograms) injected into the nucleus accumbens blocked the hypermotility elicited by systemic caffeine (10 mg/kg, SC) or scopolamine (0.5 mg/kg, SC) or intra-accumbal MK-801 (5 micrograms). However, picrotoxin (0.15 or 0.5 microgram) injected into the nucleus accumbens elicited a hypermotility that was not attenuated by coinjection of morphine (5 or 10 micrograms). These data demonstrate that opiate and dopaminergic pathways have competing actions on the regulation of locomotion in the nucleus accumbens. Furthermore, the results with combinations of picrotoxin and morphine suggest the presence of two distinct locomotor pathways or a GABA receptor site "downstream" from the morphine site in a single pathway.